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< • • DETAILED ACTION 

| Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a): which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
fortti in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the .subject matter as a whole would have been obvious at the time the, 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-10, 13-39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kenriy. 

Wif!h regard to claim 1 , Kenny discloses an arbiter (arbiters, Fig. 1 , for example) 
in a system (shown generally at Fig. 1 ) for generating a pseudo-grant signal to all 
requesting master units (the arbiter 4 in Kenny "assigns a virtual channel to each 

master/slave pair requesting the data bus for data transfer between the master module 

i . . 
and a slave module. Each virtual channel) represents a timeslice on the bus and js : 

owned by a separate master/slave pain thereby permitting multiple master/slave pairs to 

have concurrent ownership of the singular data bus" (emphasis added). In another 

word, the arbiter 4 grants or bus ownership bus grant to the virtual channel of every 

■ " i : , ' . 

requesting master before actual arbitratioh. w herein "data transfer between the ■' • • 
master/slave pair commences immediately upon the arbiter asserting the appropriate 
'channel active' signal." It is clear that assigning concurrent ownership (bus ownership 
or bus grant) of a single data bus to each master by the arbiter before actual arbitration 
is interpreted as providing a pseudo bus giant signal by the arbiter to each master. In 
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particular,; in Kenny, a master module initializes bus access by asserting address and 

bus request signals on the bus 1 1 . The arbiter 4 and the slave module detect the 

- • i i ■ ; , ' • • 

address and request signals asserted by the master module. The arbiter 4 then 
identifies the master module making the request, determines the master module's 
priority, arfid grants a virtual channel. The virtual channel granted can be arbitrarily 
selected by an allocation procedure. Specifically, Kenny discloses that "concurrent 
ownership of the data bus by multiple master/slave pairs advantageously enhances bus 
accessibility over conventional split-transaction bus protocols since the transactional 
overhead associated with bus re-acquisition protocols between a master/slave pair is 
eliminatec|. Since each channel, hence each master/slave pair, has its own unique 
channel active signal, data transfer between the master/slave pair commences 
immediately upon the arbiter asserting the appropriate "channel active" signal." Kenny 
further discloses that "FIG. 9 is a timing diagram summarizing concurrent transactions 
of three vi/1ual channels of the present invention." In addition, Kenny discloses that "[a]ll 
concurrent virtual channel owners wait for an access grant by arbiter 4 to data bus 2. 
Access to data bus 3 to a particular virtual channel occurs when arbiter 4 asserts the 
virtual channel's active signal (e.g., CHNLA ACTIVE). Note that in Fig. 9, because the 
priority of each requesting master (CPU, PCI Controller, Graphics Controller) is not pre- 

: i : • 

assigned /the arbiter 4 must resolve the priority between requesting masters, and grants 
virtual channels A, B, C to each requesting master based on priority of each requesting 
master, by asserting signal GNT CHLNA, signal GNTCHLNB, and signal GNTCHLNC, 
at times H , t3, and t5. Fig. 9 is reproduced below: 
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Kenny also discloses that the arbiter receiyes transaction information from air requesting 
master units in response to the pseudo-grant signals (after asserting signal GNT 
CHNLA, arbiter 4 returns to its initial state 47 to wait for the next ADD/REQ signal from 
each of thje requesting master). 

Although Kenny clearlvldisclose that pseudo-grant signals are generated to all 
the reguesting masters. Kennv. as discussed above regarding Fig. 9, does not 
particularly disclose that the pseudo-orant signals begin at the same time, as claimed in 
at least Applicants' claim 1. and shown in Fig. 6. which is reproduced below: 
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Note that irvFig. 6 above, the pseudo-grant signals HGRANT1 and HGRANT2 
begin at the same time. 

However, in addition to the timinig for psedo-grant signals as shown in Fig. 9 
above, Kenny also disclose that "[alternatively, each subsystem may be configured with 
a fixed virtual channel with a pre-assigned priority. Pre-designating virtual channels and 
priorities for each module simplifies processing by eliminating allocation procedures and 
requiring arbiter 4 to merely match the I/O address of the requesting master module to 
that master module's pre-assigned virtual channel and pre-assigned priority, referencing 
a tabid stored in a register of arbiter 4 or elsewhere." Thus, it is clear that by using pre- 
designating virtual channels and priorities for each module, the arbiter 4 does not have 
to arbitrate between requesting masters having different priority, and assign a virtual 
channel to. a requesting master according to its priority. 
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Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to generate pseudo-grant signals GNT CHLNA, GNTCHLNB, and 
GNTCHLNC to all requesting masters beginning at the same time , because by using a 
fixed virtual channel with a pre-assigned priority for each of the requesting master, the 
arbiter 4 does not have to arbitrate between masters resulting in generating/providing 
pseudo-oiftnt signals to all reouestino. masters at different starting time. Since pseudo- 
grant signals GNT CHLNA, GNTCHLNB, and GNTCHLNC to all requesting masters 
begin attfie same time, it is clear that arbitration latency can be further reduced, khd as 
a result, the overall performance of the -entire system of Kenny is improved. : 

With regard to claim 2, it is clear' that the arbiter 4 further performs arbitration 
based on the transaction information such as the pre-assigned priority received from 
the requesting master. ;. '■ i 

With regard to claim 3, it is clear, that in Kenny, the arbiter 4 includes a' master 
interface ; -for interfacing with the masters (see at least Fig. 1 and description thereof) for 
generating the pseudo-grant signal (virtual channel grant signal GNT CHNLA) to all the 
requesting masters, for receiving the tranjsaction information from all the requesting j : 
master units in response to the pseudo-grant signal (after asserting signal GNT 
CHNLA, arbiter 4 returns to (tsi initial state 47 to wait for the next ADD/REQ signal from 
each of the master), and for generating a ready signal (CHNLA ACTIVE, for example) 
to a selected one .of the requesting master units. 
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With regard* to claim 4, it: is clear that the arbiter 4's the master interface iribliides 
at least one generator for generating the pseudo-grant signals (GNT CHNLA) from at 

■ i . ■ i ' ■ ■ . 

least one' request signal (ADD/REQ) from all the requesting masters. 

With regard to claim 5, it is clear that the master interface including at least one 
'Sk^tfc^ ebnvertrng a t^et^fa^.r^dy^ignal (CHNLA RDY) from at least one : slave 
(also slave in Kenny) into a data transfer ready signal (CHNLA ACTIVE, for example) 
for a selected one of the requesting master units. 

; Wi^h regard to claim 6, it is clear that the ready signal (CHNLA RDY) is for data 
transfer. \ \ \ 

With regard to 7, it is clear that data can only be transferred when the bus is 
available! In other words, the ready signal (CHNLA RDY) indeed indicates bus 
availability. , ( ; ; j 

With regard to claim 8; it is clear that in Kenny, the arbiter including a controller 
interface for requesting at least one sliive .unit to prepare for data transfer in response 
to the target information (in Kenny, the target information is the address of the slave, 
ADD. fOriexample) from the selected one of the requesting masters. Note that all ■ < J 

•t . i • • j I ' ■ i , . *' ■ : H« .:;.lr,. . . .. I t; j. i: 

tnodules f as shown in Fig. 1, as in any conventional interconnected modules include 
respective interface for commilinicatioh among modules. See also col. 5, line 28 to col. 

6, line 21). 

i 

; Wiwi regard to claim 9, it is clean that the controller interface is a slave controller 
interface ! which interacts with at least one slave controller of the at least one slave unit. 
Note that; all modules as shown ,in Fig J 1 , as in any conventional interconnected 
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i 

; ' ' j ' • , ' 

modules) include respective interface for jcommunication among modules. See also 
col. 5, line 28 to col. 6, line 21). 

Wtyi regard to claim 1 0, jt.is clear that slave memory 6 includes slave controller 
to control the slave memory. 

j; -WitWregarid'to^laim 13* each driver layer 12 of each master includesTegistf'rs [ 
21 , 22 and 23. Registers 21 , 22, and 23 latch read, address and write data, 
respectively. A master or system clock FCLK (not shown), is received at terminal 24 to 

synchronize registers 21 , 22 and 23 with timing on the bus. 

:»• I ..• ■ . i • » • i , ' '• v A ■ 

; With fegard, to claims 14-39, see discussion above, since the subject matter 

'■ . . ' ! • ' ' ■ ■ 

presented in claims 14-39 has already. been addressed. With regard to claim 29, note 
also that [it Is clear from the discussion above that the steps of generating the request 

from the master, receiving the request and generating a virtual channel grant signal 

>i j . . ; . : i . .j . >\ ■■ 

from trie: arbiter 4< supplying information from the master, and preparing forjdata'' n i ;■' 

s ' : f ' : . ' ' ■ : * ■ '. ■ 

transfer constitute a first stagehand completing and transferring constitute a second . 
stage and the first and second! stage 'occur concurrently. 

, • | ■ 

Claims 1 1 and 1 2 are rejected under 35 XiS.C. 1 03(a) as being unpatentable 
over Kennyias 'discussed aboye, and further in view of the following. • 

Kenny, as discussed above, discloses the claimed invention including the use of 
int^rfabe controllers for the arbiter and£laye module such as the memory modulejjjj; ' 
Kenny does not disclose the use of SDRAM (Synchronous Dynamic Random 1 Access 

,]'■■■ 

Memory), j-lowever, memory sijch as SRAM is old and well-known in the art as ■': 
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evidence \>y the definition of SDRAM provided byWikipedia.com. cited below. SDRAM 

: ■ if . ' i .. . . .v. .'TP ." ', 

is an improvement to standard DRAM in that it retrieves data alternately between two 



sets of memory. This eliminates the delay caused when one bank of addresses is shut 
down while another is prepared for reading. It's called "Synchronous" DRAM because 

; the;meimo|ry is synchronized with the clock speed that the computer's CPU bus speed is 

' _ "' : ' ! i ■ • , . ■■ < , \~ !<•. : . ■ ' ; • i- 

optimized ! f or. The faster the bus speed, the faster the SDRAM can be. In other words, 

SDRAM's; timing is synchronized to the, system clock. By running in sync to an external 

clock signal, SDRAM can run at the same speed as the CPU/memory bus. It would : 

• . . i 

have beerji obvious to' one of qrdinary skill tin the art at the time the invention was made 
to employ SRAM in memory module 6 pi Kenny, since the use of SDRAM is old and 
well-known, : as evidence by thej definition of SDRAM provided byWikipedia.com. cited 
below, forlmproving latency. Note also that since the interface controller of the arbiter 4 
, is in^direct communication with the memory slave 6 SDRAM controller, it is clear that 

!,.' '. . ■ • •'.;!•!. 

controller interface is an SDRAM controller: interface which interacts with at least one 

: • : ; , • i . ■ j - ' ;' 

SDRAM controller of the at lea^t one sllave unit. 



Response to Arguments 



Applicants' arguments filed 9/21/2007 have been fully considered but they are 
not persuasive; ' ' . j ' 'I ! 

At the outset, Applicants are reminded that claims subject to examination will be 
given their broadest reasonable interpretation consistent with the specification. In;i>e i 
Morris, 127 F. 3d 1048, 1054-55, (Fed. Gin 1997). In fact, the "examiner has the duty of 
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police claim language by giving it the broadest reasonable interpretation." Springs . . h 
Window Fpshions tPy. Novo^dustri^si ip.; 65 USPQ2d 1 862, 1 830, (Fed. Cir! • ! ' 
2003). Applicants are also reminded that claimed subject matter not the specification/ is 
the measure of the invention. Disclosure contained in the specification cannot be read 

into jthe; claims for the purpose of avoiding the prior art. In re Sporck, 55 CCPA 743, 386 

■ ' Sr> J ' .■ ! t" . j ' . „: t! i! :'- ' 

F:2d, issiuSPQe^osee). 1 / ! '"Y;..j; : : 

With this in mind, the discussion! will; focus on how the terms and relationships; 

i : ' ■■■ . ' . '■' i. ■ ■ • : ' 

I ■ ■ ■ ; ■ ■ I • • I • ,: 

thereof in the claims areimet by the references. Response to any limitations that are not 

; in the claims or any arguments that are. irrelevant and/or do not relate to any specific ;: 

' -I =,'••*••' •' : ".- ' ' V , :i j ■ ■ 

Claim language will not be warranted. j i:- 

: . . ! . • • ! ' • - : ■ 

■ i ' The Kenny 103 Rejection: 

..yvillh regard to claims 1-10and 13-19, Applicants argued that "[a]s support for the 
. Examiner's allegation that it would have been obvious to modify Kenny to generate a 
pseudo-grant signal to all requesting master units at the same time, the Examiner 
points to! the disclosure of Kenny that recites 'each subsystem that may be configured 
wifhfa flx^d virtual channel with a prerassigned priority' (see col. 7, lines 5-13). ';•«•! i ;<• 
However, merely teaching that each subsystem may be configured with a fixed virtual 
channel with a?pre-assigned pnbrity dpes not provide motivation or suggestion to modify 
Kenny to generate pseudo-grant signals to all requesting master units at the same time. 
i- Rather;- as indicated in Kenny,,: pre-desijgnating virtual channels and priorities for each' 1 
module simplifies processing by eliminating allegation procedures and requiring the 
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arbiter 4!t6 match the I/O address of the requesting master module to that master ; 
mpdule<s:pre-assigned virtual channel and pre-assigned priority. Thus, merely granting 



a pre-assigned priority to master units, 1 , 



7, arid 8 with a fixed virtual channel does not 



!• correspond" to or suggest generating a pseudo-grant signal to all requesting master '" 
units at the same time. Instead, pre-assigning the priority merely indicates that when a 

' * li I 1 - j , • »-' ■ 

. particular master module asserts an address request or initializes bus access, the . ; ■ 

■ : • : i ■ . ■■ '■ i • :•,!•-•; , 

master has a pre-assigned priority which the arbiter will read and grant appropriate 

;'.':■!..,'■ if' . '. ' , : 

;. virtual sChannel'access. Accprdijigly, tf|i*e relied upon section of Kenny as providing ; : 

! \ 1 - • 5 : 

motivation to modify the applied reference has nothing to do with the generation of a 

! pseudprgrapt signal; to all requesting master units at the same time. Further,: it is clear 

. . ' ' ' ' ! ' ' : ' :| -I. . , "', ■ 

,from Kenny that the system relies. on ajhierarchical order of priority, whether that priority 

■i ; '■< .• . ; i , ;„!' : '''i, : ' ' " j: 

! is pre-assjgned or not. Thus, even wete Kenny modified to configure a fixed virtual , 

channel with a pre-assigned priority, the system still would not generate a pseudo-grant 

tp:all requjesting master units at the same time, Rather, the hierarchical priority system 

would still be. used." 

i--.V';. .r- . : !-: :!; : ^ :. ' ■<■ 

In ijesponse to Applicants' argument, at the outset, it is important to note that a 
"pseudo-grant signal" is not an actual grant signal from an arbiter. The "pseudo-grant^ 
signal" is a pre-grant signal provided tb each of the requesting master units. The oniy ; 

difference between the claimed subject matter of that of Kenny is that Kenny does not 

. i ■ ■ - ■ :■■■',[] - i'i ' ■■ '■ 

explicitly disclose that thfe pseudo-grant signal is provided to each requesting master ; 

., unit at the| same time . ■, t 

: . '!••„(. , '■" . ; I ' • :i 
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. ; ; ■• • h. . ■ k 

As clearly discussed above in the 103 Rejection, by using pre-desianatinq virtual 

. channels and priorities for each module, the arbiter 4 does not have to arbitrate * 

is", ! 'S >I: •! ' ■ \- . ; i • "-''A; 

between requesting masters^^ and assign a virtual chahnel to a :" 

requesting master, according to; its priority- 
'. ' . "Sirfce the virtual channel for each requesting master unit in Kenny has been pre- 



assigned using pre-assigned priority, it would have been obvious to one of ordinary skill 
,ih the M at the time the ihveniiibn was rnade to generate pseudo-grant signals GNT' '| 

CHLNA, GNTCHLNB; and GNTCHLNG-toa.il requesting masters beginning at the ; 

•■ '■ : . j • • • ■• i •■ •! ■ > i ■ !.!.'•■ ; • ,. 

same time , because each channel for a specific requesting master unit has already ■; 

: bejen 5 predesigned, and therefpre, the arbiter 4 does not have to arbitrate between; ; , •; 

• !! '' ■.• ''' •'•.I £ ' ; '' ' • '.[';''■'''■ •■' ''• 

;.. : •/!•-•:. (• .-. uJ-<Kl. ,. . :. . ■<■>>: \ [r ,,. • ' I • ' ' 

masters resulting in generating/providing bseudo-orant signals to all requesting masters 



, at different starting time. Since pseudp^rant signals GNT CHLNA, GNTCHLNB, andi; 
GNTCHLNC to all requesting masters begin at the same time, it is clear that arbitration 



L; latbnby caln be further reduced, and as a result, the overall performance of the entire t 

!; ; t 7- ~ n j , ~ 77177), 7 ^ 17 ... ■ • |1 !}.!•• -d : 

system of 'Kenny is improved; i ; j: 

As pointed out above, K^nny alsio disclose that "[a]lternatively, each subsystem 

may be configured With a fixed virtual channel with a pre-assigned priority. Pre- 

; designatir|g virtual channels and priorities jfor each module simplifies processing by ! ^ 
eliminating allocation procedures and requiring arbiter 4 to merely match the I/O ; ; 

i address of theireciuestinq master modille to that master module's pre-assigned virtual 
chanhel and pre-assigned Priority, referencing a table stored in a register of arbiter 4 or 



i i elseWhere " (emphasii added)!; Thus, it His clear that by using pre-designating virtual H : 



• I 

,1 

, « 
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channels #nd priorities for each! rppdul4 the arbiter 4 does not have to arbitrate h .' 

between* requesting masters having different priority, and assign a virtual channel to a 

..»#• '. j ■ . ; t .... 

ii! requesting master according t6 its priority.! Therefore, it would have been obvious to one 

*.' i, I- ■ |"' rh\ .-'<■ . •■■ f-\ * 4 1 ' .. . ' ■ • .' " i'ij !' P ■ " 

!• , I,' . • i" , . ". •• ' ' • ; ' , ' 

of ordinary skill jn the art at the time th0 invention was made to provide pre-grant signal 
..: or^seud^-graVit signal" to eaeiji requesting master unit for the purpose of reducing ! t\ 
arbitration; latency so that the overall system performance can be improved. 

i./i- .j , . \ . 

i j'' ■: ■■ .,-.-J'i ^ -lr . -. • ' \ J •■ iillt' \- '?■ 

• Conclusion 

; , . .v; • • ' ; -• ■ ■ . 

THIS ACTION IS MADEj FIN A^J Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

', • , \, "a ' i . ' ,. >■ 

:.N • iH ' ... . ; . • i . i. . , , • [ . „i,i ■!':., ::' 

• vjAfShcjrtenec) ^tutory pj^ripd foqireRly to this final action is set to expire' THF*EE ■'. 

MONTHS from the mailing date of this action J In the event a first reply is filed within 

; TWO MONTHS of the mailing :cjate of this final action and the advisory action is not '! 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

■ % d-'i' ' ■ 1 ■ • • -i j ■ • ■ "J''^ 

• ' shortened statutory period wlltiexpire on the date the advisory action is mailed, and lany 

i .'!:■' -•' :•■ : . ■ : '' ! ' ■ i ; •, .j! V. ■ ■ ' . ,- . . ,: 

. i • ... " .;(,• ,■ ■ • ..!■.; 

extension fee pursuant to 37 CFR 1 j1 36(a) will be calculated from the mailing date of- : 
: the advisdry action. ; In no event, 1 hovveverl will the statutory period for reply expire" later 
than SIX MONTHS from the mailing date of this final action. 
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I Contact information 

Any inquiry concerning this communication or earlier communications from. the,; 
\ examiner (Should be directed to Khanh Dang whose telephone number is 571 -272r3626. 
The e^rr^ner.cah^orm^lly tje Hatffiecj On -Monday-Friday from 9:AM to 5:PM. ''[]"/, ■ 

If attempts^ reach the examined by telephone are unsuccessful the examiner's 

• ' : i • ' i ■' : ! : •' 1 ■ *• 

superyispr, Mark Rihehart, can be reached on 571 -272-3632. The fax phone number; 

for the; jbrganjzation where this application or proceeding is assigned is 571-273-8300, ; 

information regarding the status of an application may be obtained from the Patent , ; 

Application Inform^ion Retf^ Status information for published i; 

: : - ; i ;':!:.;.!- , ■ :: " ,i ! " ■ ;;;• • " : • [ I 

applications may be obtained from either Private PAIR or Public PAIR. Status 
infttpmatioh for unpublished applications is available through Private PAIR only. For 1 : 

; more information about the PAIR system* see http://pair-direct.uspto.gov. Should you ; 

, have questions pn:access tp th^ Privatfe pAiR system, contact the Electronic Business 



Center (EBC) at 866-217-9197 (toll-free). 
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